ABSTRACT
Introduction
Infantile capillary hemangiomas are soft tissue hamartomas that are predominantly seen in females below the age of one year, (1) and about 10% of children usually develop one or more hemangiomas shortly after birth and before the end of first year of their life.
(2)
Capillary hemangioma usually starts shortly after birth; enters a phase of rapid growth that lasts usually for few months, then stabilizes for another few months, and involutes spontaneously in the majority of cases.
(1,3)
Although the natural course of capillary hemangiomas is self-involution but treatment is needed when vital or sensory functions are impaired or disfigurement is anticipated.
(2,4)
Capillary hemangioma is the commonest benign tumor of the peri-orbital and orbital area with a predilection for the upper eyelid. (2, 5) It may have deep extension into the orbit, and sometimes may extend superficially to involve the skin of the face. Capillary hemangiomas are classified according to their location with respect to the skin and orbital septum into: cutaneous, purely preseptal, preseptal with extraconal element, and combination of preseptal, extraconal and intraconal (6) Diagnosis is made clinically but imaging studies such as ultrasound, CT scan, or MRI are usually needed for classification or diagnosis if it is deep in the orbit.
(7)
Periorbital and/ or orbital capillary hemangioma treatment is indicated if it causes visual impairment that may lead to amblyopia due to ptosis, dystopia, astigmatism, anisometropia, or proptosis leading to exposure keratopathy, or optic nerve compression.
(6)
Other indications include tumor necrosis, infection, and disfigurement.
Treatment is usually given in the proliferative phase to prevent serious complications. Classically systemic steroid or intra-lesional steroid injections
were used and in case of nonresponse to steroid, other modalities were used namely interferon, (9) chemotherapy,
laser, (11) or radiotherapy.
(1) These modalities of treatment are associated with many complications and efforts were needed to look for a new safer modality. In 2008 Le'aute'-Labre'ze serendipitously observed dramatic decrease in size of capillary hemangiomas in patients treated with propranolol, (12) which is a non-selective β-adrenergic receptor blocker, for cardiac problems.
Methods
Complete ophthalmic examination was performed, including visual fixation preference, slit lamp and fundus examination, refraction under cycloplegia, and ocular motility.
Capillary hemangiomas were assessed, reporting their size, location, extension, and effect on the surrounding structures. Orbital CT scan was ordered when necessary. All patients were assessed by a pediatric senior specialist before the commencement of treatment. Assessment included clinical examination, echocardiography, abdominal ultrasonography and CBC. Patient with associated oral or perioral hemangioma was examined by a pediatric dental specialist.
Exclusion criteria included patients with congestive cardiac failure, bronchial asthma, obstructive pulmonary disease, or patients on concurrent treatment with other modalities.
Informed consent was signed by parents before commencement of treatment. Colored photographs were taken and the dimensions of the tumors were recorded for all patients before treatment and in each follow up visit to monitor the response to treatment.
Patients were started on propranolol 1 mg/kg in the clinic and observed for six hours for vital signs. Mothers were then instructed to dissolve the tablet and divide into doses followed by a bottle of milk. The dose was increased gradually by 0.2 mg/kg increment till the color changed and tumor became soft. The patients were seen after two days, one week, and then monthly till the tumor disappeared or stabilized in size. The main outcome measure was post treatment regression of lesion size and bleaching of its color. Secondary outcome measures included improvement in astigmatism, amblyopia, and visual acuity, and safety of therapy.
Simple statistics like mean, average, frequency, and percentages were calculated. We obtained approval of the Ethical Committee of the Royal Medical Services.
Results
Eleven patients with peri-orbital and/ or orbital capillary haemangiomas were included in this study. The age ranged from three to 17 months with a mean±SD of 7 ± 4.92 months. Male to female ratio was 1: 1.75. One child was born prematurely as one of a triplet. One patient had brain atrophy and esotropia. The upper eyelid was involved in seven (64%) cases, six (86%) in the left side and one (14%) in the right side and all of them (100%) had ptosis, three (43%) had dystopia, one (14%) had imbrication, and one (14%) had convergent squint (stable 30Δ angle, alternating in primary position with cross-fixation and refraction under cyclplegia was +1 diopter). The lower eyelid was involved in two (18%) cases; one of them was associated with lower lip capillary hemangioma. Orbital involvement was seen in eight (73%) cases, six (75%) of them were associated with upper eyelid involvement and two (25%) with lower eyelid involvement (Fig. 1) . Concurrent extra-ocular localization location of haemangiomas was present in five (45%) cases (one in lip, one in tongue, two in forehead, and one in cheek). One case had left forehead capillary hemangioma associated with a large tongue hemangioma, which was partially excised, treated with radiotherapy and propranolol and recurred after drug was stopped. Duration of treatment ranged between one and 30 weeks with an average of 14.2± 11.4 SD weeks. The dose of propranolol ranged between 1-2 mg/kg with an average of 1.2 mg/kg. Only one patient with upper eyelid and forehead extension needed 4 mg/kg (Fig. 2) . The color blanched in all patients after one week. The capillary hemangioma decreased in size after one week of treatment in two (18%) patients, and in all of them after one month. Complete regression of the hemangioma was seen in two (18%) cases one after two months and another after four months of treatment (Fig. 3) . The average length of the lesion before treatment was 3.2±1.6SD mm and dropped to 1.6±1.5SD mm. The average width was 2.5±1.4SD mm and decreased to 1.2±0.95SD mm. The average height, measured with a ruler from the lateral side of the face and compared with other side, was 0.6±0.47 mm decreased to 0.28±0.43SD mm. One patient had recurrence of the hemangioma after recurrent vomiting due to gastrointestinal tract infection and the lesion was controlled and decreased in size after restarting treatment. Two (18%) cases had regrowth of the hemangioma when propranolol was tapered over two weeks after almost complete involution and stabilization for one month. The previous dose was re-started and the lesion decreased in size again. Table I shows patients' demographic data, characteristics of the capillary hemangiomas, indication of treatment, and concurrent extraocular capillary hemangiomas. Five (45%) cases had astigmatism before the start of treatment (mean ±SD, 0.9 ± 0.379 D) diopters and improved to (mean ±SD, 0.56 ± 0.586 D). Table II shows patients with astigmatism before and after treatment. The patient with tongue hemangioma had good improvement in terms of eating, breathing, drooling and talking. None of the patients had propranolol side effects. Follow up duration ranged from two to six months.
Discussion
Infantile capillary hemangioma is a self-limiting soft tissue hamartoma that involutes with time in the majority of cases with no serious sequelae. Propranolol was found to inhibit the growth and enhances the involution of capillary hemangiomas by inducing vasoconstriction that leads to immediate change in color and a palpable softening of the hemangiomas. This is believed to occur through down-regulation of the RAFmitogen-activated (RAF, Rapidly Accelerating Fibrosarcoma) protein kinase pathway that decreases the expression of VEGF (Vascular Endothelial Growth Factor) and bFGF (basic Fibroblast Growth Factor) genes and this explains the progressive improvement of the hemangioma, and the triggering of apoptosis of capillary endothelial cells. There was no study conducted in Jordan on the treatment of periocular hemangiomas with propranolol. By studying the effect of propranolol on infantile hemangioma in Jordan, we aim at encouraging ophthalmologists and pediatricians to replace steroid therapy.
In our study the average age was about seven months, which is almost the same as previous studies but higher than Fridman et al (24) where the average age was 3.1 months. This is probably as we focused on treating cases with risk of complications, the rate of which is known to increase with age. The female predominance in our study conforms with all previous studies in literature.
(12-24)
We included a child who was born prematurely one of a triplet and had significant lower eyelid hemangioma at the age of three months. Because of risk of amblyopia this child was started on oral propranolol 1mg/kg and monitored and followed up closely but, unfortunately, he developed esotropia with cross fixation and insignificant refractive error. The other two of triplets did not develop esotropia. Another patient who had cerebral palsy had also congenital esotropia not related to the hemangioma or treatment. The upper eyelid was most commonly affected site and most of them were on the left side, a finding to which we could not find an explanation. As all of them had ptosis, and as some had dystopia, imbrication, or squint, treatment was indicated as soon as possible to decrease the risk of amblyopia.
The first signs of improvement seen in our patients in terms of change in color and softening of the hemangiomas were seen within the first week, and this is due to the vasoconstrictive effect of propranolol. These findings agree with previous similar studies. The last follow up showed a drop in surface area, size, and consistency of the hemangioma by almost 50%. This was lower than that of Missoiet al, (25) and Sans et al, (13) probably due to lower average dose of treatment we used, 1.2 mg/kg in comparison to 2 mg/kg in the former and 2-3mg/kg in the latter studies. Another explanation is the duration of the treatment which was short, 14.2 weeks, in our study, 6.8 months and 6.1 months respectively and longer in Missoiet al (25) 6.8 months and in Sans et al (13) 6.1 months.
This reduction in size can be graded as good according to Haider et al, (26) who attempted to define the various grades of success as follows: excellent results if the size of the hemangioma decreased by more than 50%, good if it decreased to 50%, fair if no further growth, and poor if it continued to grow or the patients had intolerable side effects. The reduction in size of all lesions and the regrowth in two cases after tapering of propranolol and the reduction in size after giving the previous dose give strong evidence of the effect of propranolol in the treatment of infantile capillary haemangioma.
Five patients had astigmatism of about 1 diopter before treatment that improved to 0.56 diopter after treatment, none of them had amblyopia based on visual fixation preference tests. This is on contrary to Missoi et al, (25) who had 41% amblyopic children before treatment and those with astigmatism of more than 1.5 diopters had improvement in astigmatism of 0.66 diopters (33%).
All patients with concurrent extra-ocular location (45%) of hemangiomas had complete involution after treatment either simultaneous, before, or after periocular hemangiomas. The patient with tongue hemangioma was previously treated with surgery and radiotherapy because of risk of airway obstruction and given propranolol by the oral surgeon. After the cessation of treatment the patient had regrowth of the lesions and we started him on propranolol again and he improved in terms of eating, breathing, talking, drooling, decrease in size of the tongue, and less tongue protrusion. (27) None of the patients had significant propranolol side effects. None of them had hypoglycemia as the dose was given immediately before the meal. None had fatigue, hypotension. One patient had gastroenteritis that was not related to propranolol. Bronchial asthma in terms of shortness of breath or wheezes was not noticed. Other side effect such as sweating, cold hands, and bradycardia, diarrhea, and sleep disturbances were not reported.
Limitations of this study
The main limitations were the small sample size, and lack of control or comparative groups. This is due to infrequent patients with significant periocular hemangiomas, and short follow up period. So a large prospective comparative study comparing the topical β-blocker, (28) systemic and intra-lesional steroids, and oral propranolol is needed.
Conclusion
Oral propranolol can be used as a modality for therapy of infantile capillary hemangioma. However, a bigger contolled comparative case series would give further proof and evidence.
